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i] [SUBJECT] 

^^i^y^f-^>M^Wi^(D An excellent piiysica! property peculiar to a 

mtifci^'l^^i^nvx polyoxymetliylene resin is maintained, a flanrie 

«^<7)i£^ retardance is provided to this, and material is 
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provided to the specialty by which the use was 
limited conventionally. 

[StJLOTiONj 

In the composition consisting of (A) 90 to 50 
weight-parts of polyoxymethylene resins 
and (B) 10 to 50 weight-parts of arhmoriiufti- 
poly-phosphate independent or flame 
retardants which consist of ah ammonium p'dly 
phosphate and a melamine compound, the 
volume average particle diameter of the 
ammonium poly phosphate of (B) component is 
30 micrometer or less. 

It is the resin composition characterized by the 
above-mentioned. 



[CLAIMS] 
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[CLAIM 1] 

In the composition consisting of 90 to 50 
weight-parts of (A) polyoxymethylene resins, 
and (B) 10 to 50 weight-parts of ammonium poly 
phosphate individual or flame retardants \A/hiGh 
consist of an ammonium poly phosphate arid a 
melamine compound, the volume aSfWSg& 
particle diameter of the ammbniuffi' pbly 
phosphate of (B) component is 30 micrbffretet 
or less. 

The resin composition characterized by the 
above-mentioned. 
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[CLAIM 2] 

The ratio of the ammonium poly phosphate and 
melamine compound which arfe used fbi* thie 
flame-retardant component of (B) is tWe fahl'e 
of 100 to 60 weight-parts of ammonium p"dly 
phosphates, and 0 to 40 weight-parts of 
melamine compounds. 

The resin composition of Claim 1 characterized 
by the above-mentioned. 
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[CLAIM 3] 

The arhmonium poly phosphate 
component was resin-coated. 



of (B) 
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[CLAIM 4] 

The melamine compound of (B) cdmpoherit is a 
melamine, a benz guanamine, melaitii Hielern, 
melonic, 1,2- bis-(3,5- diamine -2,4,6-triazihyl) 
ethane, 1,3- bis-(3,5- diamino -2,4,6-triaziriyl) 
propane, 1, 4- bis-(3,5- diamino -2,4,6-triazihyl) 
butane, 1, 5-bis-(3,5- diamino -2,4,6-friazihyl) 
pentane, 1,6- bis-(3,5- diamino -2,4,6-triazinyl) 
hexane, 1 ,3,6-tris-(3,5- diamino -2,4,6-triazinyl) 
hexane, or derivative individuals, such as these 
melamine compounds and methylols, ah alKyl, 
an aiiyi, a cyanuric acid, and an isoGyanuric 
acid, or it consists of 2 or more types of mixturei 
The resin composition of Claim 1, 2 or 3 
characterized by the above-mentioned. 



[CLAIM 5] 

1 to 40 weight-parts of (C) impact-strength 

improvement materials are blended to the resin 

composition of Claim 1 , 2, 3 or 4 with respect to 

1 00 weight-parts of (A) component. 

The resin composition characterized by the 

above-mentioned. 



[CLAIM 6] 

(C) ii5■ii•^ilf^'l45^c^l^/55■5IMtt (C) Impact-strength improvement nnatefial is at 
ifs'^) r^piy-^y, :dJ\^i^^)'^'^ '®3St 1 type of plastic polyuretharte, the c6i%- 
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shell polymer which has the core of a fiiBBery- 
form polymer, and the shell of d giass-'like 
polymer, fine-particle silicone rubber, arfd an 

The resin composition of Claim 5 bhara'ctefizied 
by the above-mentioned. 
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[GLAIM 7] 

Polyoxymethylene resins ariei the 
polyoxymethylene hofnopolymer bloekie'd by the 
ether bond, the estier bond, etc. in both tentiihal 
or the polyoxymethylene copolymer vi/hicfi 
contains an oxyalkylene unit, arid the 
polyoxymethylene block copolymer by which 
the fragment end was blocked of the 
heterogeneous component 
the resin composition in any one of Claim 1-6 
characterized by the above-rfientioned. 



[DETAILED DESCRIPTION OF INVEMTI@M 



[0 0 0 1] 



[0001] 
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to ah ejcGfe'Heri't 
composition flkm6- 



[TECHNICAL FIELD] 

This invention relates 
polyoxymethylene resin 
retardant. 

In more detail, it is the resin cPmpositiPTi in 
which the impact strength by the incorhbustible 
and sliding property carried out reduction 
prevention and which can be borne pra'ctically. 

[0002] 



[PRIOR ART] 

As the well-balanced mechanical capability a^h'd 
an engineering plastics with excellent 
moldability, the polyoxymethylene resin is used 
for the extensive specialty as autdparts. 
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electronic-and-electrical-apparafus 
components, industrial miscellaneous 
toy, components, etc. 

I lOvvovoi, ^irioo cri\> j^wtjF w#%-jr » f.-.i-«. . — - ----- — — 

combustible, the use ha3 been lirhifetl 

depending on an application. 

Therefore, maintaining the intrinsic excellent 

physical property and providing a flame 

retardance to this has an industrially big 

meaning. 

Conventionally, the proposal various as a 

method of providing a flame retardancB to a 

polyoxymethylene resin is made. 

However, a response to the int'omBustible 

mechanism of a resin and polyoxymethylene 

resin which are conventionally known below is 

described. 

However, when it summarizes, the present 
condition of the incombustible was verV diffifeylt 
for the polyoxymethylene resin frbrn the own 
property of a resin. 

[0003] 

(1) Intemjption of the o)iygeh by 
noncombustible gas; 

A polyoxymethylene resin has much cioritent of 
oxygen, the supply oxygen from the ekterioi^ 
burns at least. 

Incidentally in a comparison with pdlyethyfene, 
necessary oxygen amount is good af about 
30 %. 

Therefore, the halogen type fiarh'e rStaraah't 
which makes an interixiptidn of the' oxygen by 
nonflammable gas a flame retardarit 
mechanism is ineffective. 
Moreover, a fomiing process is difficult in order 
that the halogen produced in fherma! 
decomposition may promote disassembly of a 
resin. 



[0 0 0 4] 



(2) Endothennic reaction at the tirn'g of a 
dehydration of a metal hydroxide; 
A polyoxymethylene resin is weak to an acid or 
an alkali, usually, when the amount by which a 
metal hydroxide is used is added, disassembly 
of a resin arises and a fonning process is 
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difficult. 

(3) The surface was coated by the material 
melted at high temperature.; 



degrees-Celsius) comparatively 
combustible formaldehyde gas is gehe'ratieiGli 
the boric-acid compound which is hot melted 
unless it becomes higher tiemperatufg is 
ineffective. 



[0 0 0 5] 

4^y;d-:3e^>^5^v^ w» 

{bSffi; UTfi> #<2;^Bg4 3- 
2 2 6 7 i-^<2^#jcy ymry 

#MBS4 8- 5 5 9 

<2^BS 53-31899 -^-^^gtC 
f^y ^^iJ^T^v?:/. 

<?! jj^ y ^ ^ y A 
coia^-g-^p-i^, * y 1 h y T 

< 7^.eV\ #<25fBS5 3-3 18 9 
9-^^$giCf4, p<7$^^JKy 

^ ^ y v^ry^^'^-^Srsa-^ 
i-^r i(DiEicftfc5/5^. 3Ky 



[0005] 

(4) Carbonization of the polymer by the acid ana' 
the alkali; 

Since a principal chain consists of a 't>0 
bonding, if the polymer consisting of ahofh'ef G> 
C bonding limits supply of oxygen and makes a 
dehydrating agent act, it will carbonize easily. 
Even if it uses a dehydration ciarbohizatioh 
agent like phosphoric acid with respect to it, 
surface carbonization is small, and ah effect is 
small. 

As an incombustible techhit^ue of a 
polybxymethylene resin, the example usiiig tft^ 
ammonium phosphate as a flame ffetard&iSt is- 
shown by Examined Japanese Patent fOs. 43- 
22671 gazette. 

The example using ammonium sulfate and 
ammonium chloride as a flame rietardaint is 
shown by Unexamined-Japanese-Pateht No. 
48-55940 gazette. 

However, there is a problem in water-absorb'eht 

of a flame retardant. 

Flame retardance is also ihadSquate. 

The example which uses blend materiialSi such 

as a phosphoric acid guanidine, a rnelafnine, 

the combination of a poly metaphosphoric acid 

ammonium and red phosphoms, and a triazihe 

compound, as a flame retardant is shown By 

Examined Japanese Patent No. 53-3f8'99 

gazette. 

However, a phosphoric acid guanidine has a 

problem in water absorptivity. 

Red phosphorus has a phosphine geffaTatiffg 

problem and is not preferable. 

There is description of blending a melamine arid 

a poly metaphosphoric acid ammonium in 

Examined Japanese Patent No. 53-3"18"99 
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gazette. 

However, there is no description about the 
particle diameter of a poly metapholsph'o'ric aCid 
ammonium, moreover, this gazettie has 
description of not being practical, in a poly 
metaphosphoric acid independent. 
It can be assumed that there is no technical 
thought which controls the particle diairietef of a 
poly metaphosphoric acid ammonium finely also 
from these. 

The example using a melamine, guahalniriesi 
and those derivatives as a flame retiafdaht is 
shown by Examined Japanese Patent No. 55- 
35421 gazette, Unexamihed-Japanese-P^teht 
No. 52-103154 gazette, etc. 
However, very many additional amounts are 
necessary and there is a problem by which ah 
impact strength is impaired remarkably. 
Although the example which used the halogen 
type flame retardant for Exartiined Japariese 
Patent No. 48-8734 gazette, and the exartiple 
which used the chloro ethylene fesih tot 
Unexamined-Japanese-Patent No. 4-3f8b"52 
gazette are shown, disassembly of a resin 
arises at the time of a process, and it is hot 
preferable. 
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[PROBLEM ADDRESSED] 

An excellent physical property peculiar to a 
poiyoxymethylene resin is rhaintainied, arid 
material is provided by providin~g flaime 
retardance to this to the specialty by which the 
use was limited conventionally. 
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[SOLUTION OF THE INVENTION] 

The present inventors repeated earnestly 
research that said objective should be attained. 
Consequently, the incombustible of a 
poiyoxymethylene resin was made on the 
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practical use level by the combination of the 

ammonium poly phosphate of a specific particle 

diameter, this ammonium poly phosphate, and a 

melamine compound, and using further What 

was coated by the resin in the surface of ah 

ammonium poly phosphate. 

The composition with which the impact strength 

was sharply improved by using a shock-proof 

improvement agent was found out. 

Based on the above findings, it came to perfect 

this invention. 
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[0008] 

Namely, this invention, in the eohfipositioh 
consisting of (A) 90 to 50 weight^p'afts of 
polyoxymethylene resins 
and (B) 

10 to 50 weight-parts of ammoniurh-poly- 
phosphate independent or flame refardarits 
which consist of an arnmonium poly phosphate 
and a melamine compound, 
The volume average particle diameter of the 
ammonium poly phosjshate of (B) ooftiporient is 
30 micrometer or less. 

It is the resin composition characterized by the 
above-mentioned. 

[0009] 

Furthermore, as (C) impact-strertgth 
improvement material, it is preferable to blend 1 
to 40 weight-parts of at least 1 type of a plastic 
polyurethane, the core-shell polymer which has 
the core of a rubbery-fonti polyrtier arid tl^e shell 
of a glass-like polymer, fine^particle silic&ne 
mbber, and an olefin-type elastom'er Vvith 
respect to 100 weight-parts of (A) component. 
The polyoxymethylene resin used as (A) 
component in this invention, the homopolymer 
which polymerized cyclic oligomers, such as a 
monomer of fomrialdehyde or its trimer 
(trioxane), and a tetramer (tetra oxane), and 
was blocked by the ether and ester bondirig etcs 
in both the terminal of a polymer is made into 
the start, the oxy methylene c'tfpolym'er 
contained 0.1 to 20 weight% of C2-C'8 
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oxyalkylene units obtained by co-polymerizing 
said trioxane, a tetra oxane, and cyclic ether, 
such as ethylene oxide, a propylene oxide, a 
1 ,3-dioxolane, a fomnal of glycol, arid a forriial of 
a diglycol, and the thing which further has a 
branched molecular chain, it is the oxy 
methylene biocl< copolymer which cdritairis 5D 
weight % or more of segments consisting of an 
oxy methylene unit, and 50 weight% or less of 
heterogeneous component segmentis. 



[0 0 10] 
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[0010] 

Generally the ammonium poly phosphate Cised 
for the (B) component of this invention ni^y be 
marketed. 

Recently, it comes to be used as a flame 
retardant of polyolefin resin, the resin coated 
thing can'ied out is also developed for the 
miniaturization of a particle diameter, oi- the 
objective of waterproof up accompanying this. 
As for the particle diameter of the ammoniuni 
poly phosphate in this inventloni a thinig 30 
micrometer or less in volume average pffrticlie 
diameter is used, if it exceeds 30 micrometer, it 
is not preferable in order that a flame 
retardance and an impact strength may reduce. 



[0011] 

(B) ^5)■^::ffiv^^tL 
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[0011] 

As an example of the ammoniurii pioly 
phosphate used for the (B) component of this 
invention, Sumitomo-Chemical SUMlSAFE 
(trademark) P and Hoechst Hosta fla'rtie 
(trademark) AP422 etc. can be sifted out and 
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used. 

Moreover, as a resin-coated ammonium poly 
phosphate, Chisso-Corporation TEF^RAJU 
(trademark) C60 and said G70 etc. can be sited 
out and used. 



[0012] 

The meiamine compound used together by (B) 
component in this invention, melamihe, ia 
benzoguanamine, melam, melem, melonic, 1 ,-2- 
bis-(3,5- diamine -2,4,6-triazinyl) ethane, 1,3- 
bis-(3,5- diamine -2,4,6-triazinyi) propane, 1, 4- 
bis-(3,5- diamine -2,4,6-triazinyl) butane, 1- 
methyl -1,3- bis-(3,5- diamine -2,4,6-triazinyl) 
propane, 1, 5-bis-(3,5- diamine -2,4,6-triazinyl) 
pentane, 1,6- bis-(3,5- diamine -2,4,6-triazinyl) 
hexane, 1,3,6-tris-(3,5- diamine -2,4,6-triazinyl) 
hexane, 1, 4- bis-(3,5- diamine -2,4,6-triazinyl) 
benzene, or it is individual or the 2 dr more 
types of mixture of the derivative of these 
meiamine compounds, and a methyloh an alkyi, 
a cyanuric acid and an isecyanuric acid. 
The particle diameter of a meiamine cbmpeund 
has preferable 30 micrometer or less, 
furthermore, 20 micrometer or less is more 
preferable. 
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[0013] 

the ratio of the ammonium poly p'ht)sphate aWd 
melamine compound in (B) cdrhponent is tHe 
range of 100 to 60 weight-parts of artiitioTiitlirh 
poly phosphates, and 0 to 40 weight-parts of 
melamine compounds. 

If the ratio of a melamine compound exceeds 40 
weight-parts, since the flame retardahce is 
inadequate, it is not preferable. 
Moreover, the mixture ratio of a (A) 
polyoxymethylene resin and (B') flamS 
retardant is the range oif 90 tb 50 weigh't-pSifts of 
(A) polyoxymethylene resins* and 10 Xo 50 
weight-parts of (B) flame retardaritis. 
Flame retardance is inadequate if (B) 
component is less than 10 weight-parts, it is hot 
preferable in order that an Irhpact strength may 
reduce, if it exceeds 50 weight-parts. 
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[0014] 

The shock-proof improvement agent used fo? 
(C)component of this invention is at least 1 type 
of a thermoplastic polyurethane, the Go're-shell 
polymer which has the core df a mbbery-fbmh 
polymer, and the shell of a glass-like polymer, 
microparticle silicone rubbef, arid an blefin'%pe 
elastomer. 

The mixture ratio is the range bf 1 - 410 height 
with respect to 100 weight^psfts of (A^ 
co'mporierit. 

When less than 1 weight-part, the shbcR-prbbf 
improvement effect is small, since an exterior 
will worsen if it exceeds 40 weight-parts, it is not 
preferable. 



[0 0 15] 



It may add what is commonly usied as a- plastic 
additive conventionally for exafh'ple, hih'^gre'ci 
phenol, a hindered amine, a ultraviolet 
absorber, inorganic fillers, such as a talc, a 
pigment, carbon black, mold releasing agent. 
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(fjxLft\ jj^yr? K. 
Tjf y - i3 - T 7 ^ y ^m-^i^^ 



THOI¥iSOW 



^Mtt^M (fa?*, ixy 
=>i/;^-r/K v-y 

ifs^)irv7 >{vmm. ^y 

fi/Vi/y ^y -r h7 

xf^i^^'i/y 7Ky:i^5^ 



OEf£W-EMT 

and a lubricant to the compositi(5n- of this 
invention depeniding on need in the riang'e which 
does not impair objective of the invfehfi'ori. 
iVioreover, the addition component hbr 
used for the polyoxymethyiene resin 
(For example, polyamide, a poly-(beta)- alanine 
copolymer, a polyacrylamide, a melamine, a 
melamine fonnaldehyde condensation prdducti 
a calcium stearate, etc.) 

and sliding property improvement agehts (for 
example, silicone oil, a slli(Sori§ reslh 
(mierbparticle powder Is Ihciudied), Tefldfi reSihi 
polyolefin resin, polyetfiyleh'eglycbli 
polypropylene glycol, the poly-tefrariFietliylehe 
glycol, a polyethylene oxide, a polypi'bpylehe 
oxide, etc.) may be added. 



[0 0 16] 



[0016] 

the pelletize of the composition of this 
application can be melt-kneaded arid carried 
out using the melt-kneading machine ciirren'tly 
used normally at temperature beyShd m'eltin|j 
point of the polydxyrhethylerte resin tb fee flstcl j 
As a melt-kneading machine, Pblast miH', a 
kneader, a roll niill, a single screw eXtrtider, a 
twin-screw extruder, and a multi screw extruder 
are mentioned, and a single screw exti-uder and 
a twin-screw extaider are preferable. 



[0 0 17] 



[0017] 



\W^(^%%<^KM\ [Embodiment] 

lli'S'^(|:Jo j;t/J;bK'^!l'C'ffiffii"6 "^^^ component and the evaluation method of 

^^ii^nnm'^^^X^KTT^ "^'"9 ""^^ ^^^"If'f ^"^ ^''^ Comparative 

^ example are shown below. 
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A- 1 ; mt^xm m) 

"fi-y^C (mm) 4 5 1 0 (M 
I : 1 0 g/l 0^) 

A- 2 ;iia«x^ (.m 

"r-Ty^ (Mm) 4 0 10 (M 
I : 1 0 g / 1 0 
B. ; HWJWlf VN:9-lt 

«SWt 4 5 /im, 3 8 Mm. 

25m 20/im 



[0 0 18] 

B - 1 - 1 ; ft^ib^ (^) ;^ 
mm) PMv^:5>^t 

B - 1 - 2 ; ffi^lb^ X 
L-C^y-c. 1 2 

B-1-3 (I*) ;^ 

mm) PMv^:9•^t 
ti:#fc, #:|t¥W^@ 3 5 

B - 1 - 4 ; ft^fb^ iW) 

^^-y mm) p^isv^^ft 

B - 1 - 4 ; ft^ib^ («) >^ 
(^^) P. 'f*:^^:!^ 

2 0 /X m(7)7}? y y >@|T 

B - 2 - 1 ; ^^7. Y (M) 

mm) AP 4 2 

2^iSv^^{tu-r#fc. M¥ 
i^^i^^ 6 n y y >m7 



[The content of the use componerit] 

A. Polyoxymethylehe resin 

A-1 ; Made by Asahi Kasei Gorpofatidh, tehae 
C(trademark) 451 0 (Ml :1 0 g/1 Omin.) 
A-2; Made by Asahi Kasei Corporatidh, teriac 
4010 (Ml:10 g/10min.) (trademark) 

B. Flame retardant; 

Sieving of a flame retardant is implemented 
using an opening 45 micrometer, 38 
micrometer, 32 micrometer, 25 micrometer, and 
20 micrometer sieve, each volume average 
particle diameter measured using the laser 
diffraction -type particle^siz^^-dlsti^ib'utiori 
measuring device. 



[0018] 

B-1-1; the ammonium poly phosphate of , 6 

micrometer of volume average particle diam'etfer 

obtained by sifting out Sumitoitio-Chemical 

SUMISAFE (trademark) P 

B^1-2; the amrnoniurh poly phosphate of 1'2 

micrometer of volume average particle diameter 

obtained by sifting out Sumitomo-Chemical 

SUMISAFE (trademark) P 

B-1-3; the ammonium poly phosphate of 35 

micrometer of volume average particle diameter 

obtained by sifting out Sumitomo-Ghemical 

SUMISAFE (trademark) P 

B-1-4; the ammonium poly phosphate of 55 

micrometer of volume average particle diameter 

obtained by sifting out Sumitdrhi3-GhSmidal 

SUMISAFE (trademark) P 

B-1-4; Sumitomo-Ghemical SUNiHSAFE P 

(trademark) 

The ammonium poly phosphaite of 20 
micrometer of volume average particle diameter 
B-2-1; the ammonium poly phosphate of 6 
micrometer of volume average particle diameter 
obtained by sifting out the Hoechst Hosta flame 
(trademark) AP422 

B-2-2; the ammonium poly phospha'te of 16 
micrometer of volume average particle diairieter 
obtained by sifting out the Hoechst Hosta flame 
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B-2-2 ; ^^y^ h iW) ^ 
i^'.^yu-M. (mWd AP4 2 

i^m^n 1 6 ju m(D;K ]) V yM 

B-2-3 h (^) 4^ 

;^>5'-7W-A (^;^) AP 4 2 

3 5 /i hk^tk y y 

B-2-4 f-^^^y^ h (I*) 7}n 
(^^) AP 4 2 
2?rl^VN:9-ftbT#fc. i^m¥ 

5 1 M m(D7K y y 

B-2-5 ; h 
y^^yu-J^ (mm) AP 4 2 
2 , P^m^i^^^^ 1 6 nm(D 

B-3 - 1 ; -r^ 
-i^^ (M) C 6 0. 

y y ymTy'e::^^j>. 

B-3 -2 ; f-^^y 7^7 

5/zm(D«^aM^y y:^^ 

B-3- 3 ; (t*) ■ry 

0 M m(D«MaM^ y y 

B-3 -4 ; 9^5/ y -ry 

-t^^ mm) c7o^ilv^5^ 
5Mm«iiMM^y vym 

B-3 -5 ; 9=-5'y (t*) ■ry 

-e;'^ (M) C7 0. -f^t^jp 

Wi^^2 0 M nKDWM^ 



(trademark) AP422 

B-2-3; the ammonium poly phosphate df 35 
micrometer of volume average particle diaWe'ter 
obtained by sifting out the Hoechst Hbsta flame 
(trademark) AP422 

B-2-4; the ammonium poly phosphate of 51 
micrometer of volume average particle diameter 
obtained by sifting out the Hoechst Hosta flarfie 
(trademark) AP422 

B-2-5; Hoechst Hosta flame AP422 (trademark), 
the ammonium poly phosphate of 16 
micrometer of volume average particle diairieteT 
B-3-1; Chisso-Corporation TERRAJU G60 
(trademark), the resin coated type ammonium 
poly phosphate of 6 micrometer of volurhe 
average particle diameter 
B-3-2; the resin coated type ammonium pbly 
phosphate of 15 micrometer of volume average 
particle diameter obtained by sifting out Chiisso- 
Corporation TERRAJU (trademark) C76 
B-3-3; the resin coated type ammonium poly 
phosphate of 20 micrometer of volume average 
particle diameter obtained by sifting out Ghissb- 
Corporation TERRAJU (trademark) C70 
B-3-4; the resin coated type ammonium poly 
phosphate of 35 micrometer of volume average 
particle diameter obtained by sifting out Chisso- 
Corporation TERRAJU (trademark) CYO 
B-3-5; Chisso-Corporation TERRAJU C7iD 
(trademark), the resin coated type ammonium 
poly phosphate of 20 micromefer of vQlume 
average particle diameter 
B-3-6; Chisso-Corporation TERRAJU '680 
(trademark), the resin coated type ammonium 
poly phosphate of 20 micrometer of volume 
average particle diameter 
B-4; melamine (volume average particle 
diameter 5 micrometer); 
made by Nissan-Chemical Industry 
B-5; melem (volume average particle diarneter 
7 micrometer); 

made by Nissan-Chemical Industry 

B-6;1,2- bis-(3,5- diamine -2,4,6-friazihyl) 

ethane (volume average particle diameter 5 

micrometer) 

B-7; 

It mixes stirring 1,2- bis-(3,5- diamine -2,4,6- 
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B-3 - 6 ; iW) y-y 

C 8 0 . 

TKy y ymry'^=^'^J^ 

B - 4 ; ^ 7 5 (#:a¥:l§«fi: 
5 urn) ; BSib^Xll 
(^) ^ 

B - 5 ; ^ I/i^ (#:a¥i^*si^ 

m 

B-6 ; 1, (3, 
/ -2. 4, 6-h 

sfei^^^S 5 M m) 

B-7 ; 1, 2-\f:^- (3. 

5-v5r5/-2, 4. 6-h 

c. mmm^^^u 

C-l ; ^ffl^-^— r-f v^3:>i7i/ 
^yxm (W) Ms ^yy^ hy 

^ET 6 8 0 L - 1 0 (-r yiX 
|5^l^^^{-*fbT. 5Wt% 

mm) 

C-2 (15^) ^y 

^ VyyP 2 2M 

c-3 -.nmmshxm im 

;^^7rc2^KPO-i43 
C - 4 ; ^tS^l^^X^ (I*) M> 
i/y n — yrfi.s/N'r^^-KMP 
5 9 7 



jO»'Ei%WEI^lr . 

triazinyl) butane (1 mol) and an isocyanufic acid 

(2 mol) in the water of 80 degrees^Celsiuis, and 

is made to react for 10 fiours. 

The white powder of 10 micrometer of volume 

mean diameters obtained by separating by 

filtration the formed deposit and grinding after 

drying 

C. A shock-proof improvement material 
C-1; Made by Tal<eda Badische Urethahe 
Industry, Elastollan ET680 L-10 ( 5Wl% is 
combined use with respect to said liirethane 
about an isophorone diisocyanatie trimeT as ah 
isocyanate compound) 

C-2; Made by Toyobo Co., Ltd., Miractolah 
P22M 

C-3; Made by Takeda-Chemical Industry, 
Stafalloyd PO-143 

C-4; Made by Shinetu-Chemical Industry, 
silicone rubber powder KMP597 



(1) T-r yy ym 



; A 



[The evaluation method] 

(1) The Izod shock strength; 
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STM D 2 5 6 {C^<5t, M 

(2) Bm^m. #S ; AST 

M D 6 3 8 {cs-^v^raij^o 

(3) fttfe^. ttlf#»; 
A STM D 7 9 0 t^lS^V^r 

(4) Wtt ; ULj^^g 4{;: 

-i^CT. 128X12. 8X3. 



OEftWEM'T 



Based on ASTM D256, it measuired in 
temperature 23 degrees-Geisius and Wit a 
notch. 

(2) A tensile strength, elasticity; 

It measured based on ASTM D638. 

(3) Bending strength, bending elastic rhodulius; 
It measured based on ASTlVI D790. 

(4) Flame-retardant; 

According to UL specification 94, it measured 
using the 128*12.8*3.5 mm test piece. 
Evaluation was performed by the nriean value <Df 
the number of combustion seconds after the tst 
flame contact and 2nd flame contact of five test 
pieces, the number of the maxinium combustion 
seconds, and the existence of dropping. 



[0 0 19] 



[0019] 



mmm i ] 

■^-v:t^^y^i'i^ymm (a- 
1) Tommm. mmm (b- 

1-1)3 OMMSrl 9 ox: 

» vfco r (D»p"p ^ 8 0 1: 
X 5 mmm^'m^. 200 °c}cm 

3. 5mmj?:(7)TO^#fco 
:L(D^U-^^tb 12 8X12. 8 
X 3. 5 (mm) (O^m.}^^'^ 

^^(DmmM (B-1-1) <D 



[Example 1] 

After melt-kneading 70 weight;^parts of (A^l) 
polyoxymethylene resins, and 30 weight^parts 
of (B-1-1) flame retardants for 3 minutes in 
nitrogen atmosphere using the Lab-plast mill 
(Made by Toyo Seiki Co., Ltd.) by which the 
temperature control was canied out at 190 
degrees-Celsius, was taken out and canied out 
cooling grinding. 

After drying these grinding goods at 80 
degrees-Celsius for 5 hours, it shaped vS'ith the 
compacting machine by which the temperature 
conti-ol was canied out to 200 degreies-ISeisiuSi 
and the 3.5-mm-thickness flat plite w'ais 
obtained. 

It evaluated by cutting off the test piece of 
128*12.8*3.5 (mm) from this flat plate. 
A result is shown to Table 1 . 
In addition, the dispersion state of the flame 
retardant in the flat plate used for the 
examination (B-1-1) was measured by the 
transmission electron microscope. 
Consequently, aggregaition was hot aGceptecl' 
but the diameter of a dispensed partible viSs B 
micrometer. 

The similar measurement was performed also 
in the Example and Comparative exarhple 
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which are shown below. 

However, it was the same particte diaiff&tfer as 
the flame retardant added in the range c)f a 
measurement en'or. 

[0 0 2 0] [0020] 

[^JI^J2~7] [Example 2-7] 

mmm l (Dmmm^m l (-^-t- evaluated lil<e Example 1 except altering the 

h<D\z^^-r^Uf^nmmm l flame retardant of Example 1 1ritb what is shown 

tmmrM^nofc. Aresu'tisshowntoTablel. 

m 1 t-^-To 

[0 0 2 1] [0021] 



[Jt^^Jl~5] [Comparative Examples 1-5] 

MMM 1 (75ai;^^J^^ 1 evaluated lil<e Example 1 exG^ept altering the 

t (D fc^ M-f- ium-immm 1 retardant of Example 1 into what is sh^oWn 

trnmr^fm^n^fc. r.^^ A^suinsshowntolablel. 

^ 1 (CtfTo 

[0 0 2 2] [0022] 



IMMms. 9] [Example 8, 9] 

%MM 1 (D:^ y ^^^v'pJ 't evaluated like Example 1 except altering the 

mymmm(D-a:^mHL7Ti-r ^^ount of the polyoxymethylene resin' and 

£52^ p/SSS^L > flame retardant of Example 1 into the amount 

shown to Table 1. 

mmi^nmtm^TCo i^m^m a result is shown to Table 1. 
1 i^^-to 

[0 0 2 3] [0023] 



[tblSJ'^J 6 ] [Comparative Example 6] 

1 (DM^M^M 1 evaluated like Example 1 except altering the 

t> <D t^^35-t- i U^nmmm l retardant of Example 1 into what is mm 

tmmrM^n^fc. ??suins shown to Table 1. 

^ 1 KT^-to 

[0 0 2 4] [0024] 
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[itW7] 

(A- 1) 1 0 0M1:^(7) 

-To 



[Comparative Example 7] 

It evaluated like Example 1 only using 1^00 
weight-partis (A-1) of polyoxymethylehe resins 
of Example 1. 

A result is shown to Table 1 . 



[0 0 2 5] 



[0025] 



[MMm 1 0 ] [Example 10] 

1 (DM'BM<^M^ 2 0M evaluated lil<e Example 1 except rhakiiii'g the 

m-n > 1 ^1^1^ (Ti — d) *- amount of the flame retardant of Example 1 into 

Tn i-iiirSSii^-^SiM>&L/-+I 20 weight-parts, and further adding 10 weight- 

1 OM-Awl>^mWT^Un\tM parts for (B-4) 

mm 1 t mmi^Wm^n^tc. ^ result is shown in Table 2. 



/TP 



[0 0 2 6] [0026] 



[mmm 1 1 1 

M^j 1 0 (DmmM(Dm^m: 



[Example 11] 

It evaluated like Example 10 except alteriiig tlT'e 
amount of the flame retardant of Exarhple 10 
into the amount shown In Table 2. 
A result is shown in Table 2. 



[0 0 2 7] 



[0027] 



[itM8, 9] 



[Comparative example 8, 0] 

It evaluated like Example 10 except altefinig the 
flame retardant of Example 10 into the flame 
retardant shown in Table 2. 
A result is shown in Table 2. 



[0 0 2 8] 



[0028] 



IMMM 1 2 ~ 1 4 ] [Example 12-14] 

MMM 1 0 (DMBM^^ 2 It evaluated like Example 10 except altering tite- 
i-mBM^^^'^i-^^^i'i^M ^^'^^ retardant of Example 10 into the flame 

retardant shown in Table 2. 
A result is shown in Table 2. 



1 0 tmm\z.fm^^7^fc. 
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[0 0 2 9] [0029] 



[it^^i 1 0 ] [Comparative Example 10] 

mmm l O (Dmmm^m 2 JiZtt^ 't evaluated like Example 10 except alterirvg the 

ywiTV. I. i=iS,^ AC -fc retardant sliown in Table 2. 

f!l 1 0 i: [^#(31 JtfSr^ofCo ^ ^gg^jt jg 3f^^^„ -pable 2. 

[0 0 3 0] [0030] 



IMMM 1 5 ~ 2 0 ] [Example 15-20] 

1 0 (DMBPl^^ 2 {L^ It evaluated like Example 10 except altering the 

o ) t=n^,t.-=sT77^* « +, retardant shov^n in Table 2, 
;|gm?r*2lC7F-ro 

[0 0 3 1] [0031] 



[«^!l 2 1, 2 2] [Example 21, 22] 

HiS'^li 1 0 coH^^J^^ 2 \z.7jk It evaluated like Example 10 except altering the 
-rSf-^M-r^ U^\tmMm l retardant of Example 10 into the amount 

[0 0 3 2] [0032] 



[itSi5^J 1 1 1 [Comparative Example 11] 

Hife-^!) 1 0 (DMMM^^ 2 i(Z7j^ It evaluated like Example 10 except altering the 

•fMlz^'S.-tisl^it^MM 1 ^'^"^^ retardant of Example 10 into the ahiount 

2 (r/i^-f-o 

[0 0 3 3] [0033] 



[Ilife^!l2 3] [Example 23] 

tK'; (A- 65 weight-parts (A-1) of polyoxymethylene 

resins, 20 weight-parts (B-1-1) of flame 
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1) 6 sa*^. W^J (B- 

1-1)2 OMMUt (B-4) 
1 0 Mi^fc^ J; t>*»«r^tt3fe^ 
^J(C-l) smitP^rl 9 O'C 

#tfCo r(0»p°a^lli£^^!ll 

^ 3 fC;^i-o 



retardants, 10 weight-parts of (B^), and 5 
weight-parts (C-1) of shocl<-proof improverrTeht 
agents were melt-l<neaded for 3 minutes in 
nitrogen atmosphere using the Lab-plast mill 
(Made by Toyo Seiki Co., Ltd.) by which the 
temperature is controlled at 190 degrees- 
Celsius. 

After that, it tool< out and cooling grinding vva~s 
carried out. 

These grinding goods were evaluated lil<6 
Example 1. 

A result is shown in Table 3. 



[0 0 3 4] 



[0034] 



[MMM 2 4 ~ 3 1 ] [Example 24-31] 

MM'^i 2 307Ky:^^v';^'^i^ eivaluated like Example 23 except alte'ring' into 

ymmtmmmis^XJ^mSiZTf: polybxymethylene resin ^^^'^^^ 

^»is;eft:,w-3fr^*ii»^*c-ffi'-*-x.p; Aarn© retardant, and the shock-proof 

o improvement agent shown in Table 3. 

mtmmm 2 3 t mm\zWm^ ^ result is shown in Table 3. 
n^tCo |§m^«3('*-t-o 

[0 0 3 5] [0035] 



IMMm 3 2 ] [Example 32] 

5 (Z)7K ]) :t^i^>^ ^ 't evaluated like Example 5 except altering the 

( A — 2 ) r ^Mi" 6 polyoxymethylene resin of Example 5 into (A-2). 

m-immm 5 1 mmmm^n ^ ^^^"'^ ^^^^^ ^• 

[0 0 3 6] [0036] 



[MMm 3 3 ] [Example 33] 

MMM 1 2 <D-^ V ir^%^i^ 5^ evaluated like Example 12 except altering thfe 
vWiM^ (A-2) fC^H-fS polyoxymethylene resin of Example 12 iritb (A- 

A result is shown in Table 3. 



[0 0 3 7] [0037] 
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■||3 2(/)*?y :^-^v'7«^^' 
(A-2) Sri 0 OM 

3 (c^-f-o 



[Comparative Example 12] 

It evaluated like Example 32 only using 100 
weight-parts (A-2) of polyoxymethylene resins 
of Example 32. 
A result is shown in Table 3. 



[0 0 3 81 



[0038] 



immm 3 4 1 

^^v^^^i^p^i'^ymm (a- 
1) 7 oms^. mmm (b- 

1-5) 2 SUM. (B-4) 

^m^xm^Lfc'^., 1 9 o°c 
(^rm^M^tbfcpcM-3 
onttifffla mRmx m 

5/ h 8 0 °C1? 5 B#Pfl^#^, 
2 0 0°CtcmCTS$tl.fc I S 

- 8 0 AMitai»a iM^m 



[Example 34] 

After mixing 70 weight-parts (A-1) of 
polyoxymethylene resins, 23 weight-parts (6-1 - 
5) of flame retardants, and 7 weight-jsarts of (B- 
4) using a Henschei mixer, using PCM-3S twin- 
screw extruder (Ikegai Corporation make) by 
which the temperature was contrblled at i'90 
degrees-Celsius, kneading was extruded and 
the pellet was obtained. 

After drying the obtained pellet at 80 degrees- 
Celsius for 5 hours, the test piece for a 
physical-property measurement was obtained 
using IS-80AM injection molding rhachlne 
(Made by Toshiba Machine) by which the 
temperature was controlled at 200 degi'ees- 
Celsius. 

Various evaluation was performed usiriig this 
test piece. 

A result is shown in Table 4. 



[0 0 3 9] 



[0039] 



[MMmS 5~4 5] 



[Example 35-45] 

It implemented using 
Example 34. 

A result is shown in Table 4. 



that in Table 4 likfe 



[0 0 4 0] 



[0040] 



[itl!^f[|l 3] [Comparative Example 13] 

4 <75>Ky ^^v'p* 5^1^ evaluated like Example -34 only using 100 

l^^B (A-1) $r 1 0 OfiS weight-parts (A-1) of polyoxymethylene resins 

m<D^^\^'Xmmm- 3 4 « °^ Example 34. 
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\z.nm^n^fCo l§m^^4JC a result is shown in laWe 4. 
[0 0 4 1] [0041] 
[m 1 ] [Table 1] 
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First row (left to right): Examplel, Example 2. Comparative example 1, 
Comparative example 2, Example 3, Example 4, Comparative example 3, 
Comparative example 4, Example 5, Example 6, Example 7. Comparative 
example 5, Example 8. Example 9, Comparative example 6, Comparative 
example 7 

First column (top to bottom): Composition : Polyoxymethylehe resin, 
Ammonium poly phosphate, 

Result : Flame-retardant, The seconds of combustion, Mean value 

Maximum value 
Dropping Yes and No 

Impact strength 

4th row (left to right): No, No, No, Yes, No, No, No, Yes. No. No. No. No. No, No, 
No, Yes 
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First row (left to right): ExamplelO. Example 11. Comparative example 8, 
Comparative example 9, Example 12, Example 13, Comparative example U-/ 
Comparative example 10, Example 15, Example 16, Example 17, Example 18* 
Example 19, Example 20, Example 21, Example 22, Comparative example 11' 
First column (top to bottom): Composition : Polyoxymethylehe resin; 
Ammonium poly phosphate, Melamine compound 
Result : Flame-retardant, The seconds of combustion, Mean value 

Maximum value 
Dropping Yes and No 

Impact strength 

5th row (left to right):No, No, No, No, No, No, No. No, No. No. No, No. Ng\ No. 
No, No, Yes, 
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First row (left to right): Example 23. Example 24, Example 25, Example 26, 
Example 27, Example 28, Example 29. Example 30, Example 31, Example 3i2, 
Example 33. Example 12, 

First column (top to bottom): Composition : Polyoycyrhethylen'e' fisiii. 
Ammonium poly phosphate, Melamine compound. Shock-proof improverineht 
agent, 

Result : Flame-retardant, The seconds of combustion. Mean value 

Maximurh value 
Dropping Yes and No 

Impact strength 

6th row (left to right):No, No, No, No, No, Nb. No, No, No, No, No. Y6s 
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First row (left to right): Example 34, Example 35, Example 36, Bcaftipile 37, 
Example 38, Example 39, Example 40, Example 41, Example 42, Example 43, 
Example 44, Example 45, Comparative Example13 



First column (top to bottom): Composition : Polyoxymethylene resin, 
Ammonium poly phosphate, Melamine compound. Shock-proof improvernerit 
agent. 

Result : Impact strength. Tensile strength, Tensile elongation, Bending strength, 
Bending-elastic-modulus, 

Flame-retardant, The seconds of combustion, Mean value 

Maxirhum valae 
Dropping Yes and No 

11th row (left to right):No, Yes 
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[0045] 

[EFFECT OF THE INVENTION] 

Development of the incombustible rhaterial 
which was excellent in flame-retardant and tfre 
impact strength of this invention was completed. 
Furthermore, an improvement shock-proof by 
adding a shock-proof improvement agent can 
be performed. 

As mentioned above, the new development to 
the application as which a flariie fetardance is 
required of the composition oT this inventi&h is 
anticipated. 
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(K^) PSri5i'^:9-(tLT|#/c. 6 ;i m 

<^5}^"y y ^^Tv^-!^^ 

B-1-2 :fiS^t:^ m ^5ir-7 (^.«) 

i/^rJ^it LT?#fc, 1 2 ,i m(^;j^ y y >® 

B-1-3 ;f±S^t^ (ft) ^M) P ^ct 

v^5>it LT^#/c> wm'^mm.^''^^ 5 ;/ mo.-f; y y >® 

B-1-4 -^Kit^ (ft) mm) P^g 



B-1-4 (ft) {^m) P, ti^ 

S¥*&*i^@2 0 // m(7)*'y y >@f7'>^^^>A 
B-2-1 ■,-^^:kY (^) ^.^^yu-M. (^0) A 
P 4 2 2 ?r®^^53Nt LT^#^:. {$:«¥i^^^@6 w m(D 

*'y y vgjT^^^^'A 

B-2-2 (ft) (^;K) a 

P 4 2 2 §^^^^^,Nt LT#/c. a^m^i^^^^ I 6 urn 

©^•y y >gfr>^=^7A 

B-2-3 ; (^) ^ (^^) A 

10 P 4 2 2 SrgVN^^tt LTW/c. *«¥l*I«t^^S3 5 ^ m 

<^**y y >-®?T>^^:>A 

B-2-4 ;-^=3^;^h (ft) 7t^:^^yu^M. (mm) A 
P 4 2 2 S:Sl/>5>(tLTf#75:. t^m^i^^^^S 1 n m 
(OyjiV y >g?T:/^=ii^A 

B-2-5 h (ft) :}-^^-$r:7l.-j^ (^M) A 

P 4 2 2 , t$mW-i^n^'^ 1 6 // m<7?;Jf ]) y 

B-3-1 ;^.yy (ft) X7-v=^ (ffi^) C6 0. 

20 

B-3-2 ;^j.y (ft) (mm) C7 0^ 

B-3-3 if^s'V (ft) X7— (S;^) C7 0^ 

Sjj^y y >geT:/^^!?A 

B-3-4 ;f^S'y (ft) 7^7-v=.. (S;g) C7 0^ 
30 B-3-5;^^y (ft) ^y-C?^ (^;g) c7 0. 

i^m¥i^^=F^2 0 u m(Dmm^mm^^v y ^ssr^^ 

B-3 - 6 ; y (ft) X7— v?^ (fSS) C 8 O , 

*a¥K/&^@2 0 n mcomm^mm^i-' y y >^t>'^ 

B-4 ; («:«^pJ^Ife^^g 5^m) ;BMfk 

(ft) M 

B-5 ; y l/A (i^«^J^=e^i^S 7 um) ; BM-ft^ 
X« (ft) M 

40 B-6 ; 1, 2-t'y<:- (3, 5-i;T$y-2, 4, 
6 - h y T v^^/U) ^^l^ mmWi&)^^^ 5um) 
B-7 ; 1, 2-t:';^- (3, 5--:?r5y-2, 4, 
e-hUTiy-zl^) (1^/lx) t-ryv-T^J/U-K 

(2^/1.) t^8 0°C(D7KimWL^£i)-bf^^LX I 0 

T^#btLfc^a^K)@l 0 At mC)fife^»5fe 

c. im^tte^cStt 

C-1 ;3fcB3^<-7=-V->:t^7U^>x|| (ft) ^7 



"7 V. ~7 ^ y t:" 1"^ a o rv T 



• 



(5) 



^l#K¥9-3 2 4 1 05 



i-xtLT. 5Wt%#ffl) 

C-3 ;:affl^„°al^ m) go^ ;^^7rn^ KPO- 
14 3 

— KMP 5 9 7 

(1) T-fy':y : AS TM D 2 5 6 ic:a':5 

(2) §|5g?Sg. #^ ; AS TM D6 3 8iC^ol/^T 

(3) *(f?i«. ftff^+t* ; ASTM D 7 9 0 {CS 

(4) ; ULjgtS9 4(Cl5»i:T. 12 8X12. 
8X3. 5nimCDKi^>tSrfflV^Tffl^S:tTo7ho IfMtt 

K^fr 5*<om 1 «5J^*^<tI>'M2Si^^^7?Bj^t!'-fc<7)^ 

[0019] 

[*Ji«?iJl] ^''J^^iy^t-f-U^mn (A-1) 7 0fi 
aSl!> il*?^?rlj (B - 1 - 1 ) 3 ommU^ l 9 0°C(CT 

?^iPI»#L/Co :i<^«»S'D°DSr8 OtT-S^Pamjl 
f^. 2 0 0°C(c?aSPS$H7tjEmff^^tT-fi&ff^L. 
3. 5 mmJlco^^Sr^/c, ;i(75^«;6^e> l 2 8 X l 
2. 8X3. 5 (mm) <^K»;t5r§)8'J Lff«§r^T-o 

B») (B-l-l) (05^«!tt^S§^gigSm^^«^T-iiJ 
[00 2 0] 

[^ig0ij 2 ~ 7 ] ^iseaj 1 (ommm^m i ic^^i-h<D\^ 

S 1 (c^-Tc 
[0 0 2 1 ] 

[itmi 1 ~ 5 ] 1 (ommm^m i (^.T^-r-beTjic 

^ 1 l;i.T^-r„ 

[0 0 2 2] 
[0 0 2 3] 

[tt^m 6 ] 1 nmmm^m i (-^f-t Ijcdici^'M 

[0 0 2 4 1 



8 



1)10 omi:^o;^^§rffl^^T. mmfHitmmizmm 

[0 0 2 5] 

[^te0ij 1 0 ] mmm i (ommmnm^ 2 0 aigp t 

L, ^hic (3-4) arl oa*g|5?r^*Di-5JJ;l^tt^ 
[0 0 2 6] 

immm 1 1 ] mm^ 1 0 <7?m^^(^»^^ 2 iCTr^-rm 

10 m**2{;i,Tit-o 

[0 0 2 7] 

[tti5!fi«j 8 , 9 ] ^jst^ij 1 0 (ommm 2 i^^-rii^ 
^{ci?si-5a^i-(isi£«sji 0 trnmi^wm^n-otz. 

^II^S2{c:^t"o 
[0 0 2 8] 

(^ite^ij 12-14] mmm 1 0 <oit;^?fij^* 2 (;ixT^-r 
iiB^(c:3gH-t5w^n^jg0ij i o t mmimm^rf-o 

[0 0 2 9] 

20 [itmm 1 0 1 mmm 1 0 w^^e*^^* 2 iCTn-tmrnm 

[0 0 3 0] 

inm>i 1 5 ~ 2 0 ] mmm 1 0 <Dmmm^m 2 (c^-t- 

Tto ^SSr^2{c:^i-„ 

[0 0 3 1 ] 

immm 21. 22] nisijij 1 0 (ommrn^^ 2 

30,^mSr«2lc,T^i-„ 
[0 0 3 2] 

lit^m 1 1 ] ^ifeM 1 0 (Dmmm^^ 2 (d^^t-Afc^ 

S 2 

[0 0 3 3] 

immm2 3] ^'v:^^i^?^^u:ymm (a - d e s 

MM^J (B- 1 - 1) 20aft*Bi: (B-4) 

1 ofii:*i54oj;t>-i}w^i4eJca^j (c-1) saagg^ 

1 9 otic?s^^gs$jxfc74f7"7;^ h $/u CSr^ff;^ 
40 ^) S:ffl^^T. S*#ia«T(CT3^^PB^^stig^ 

[0 0 3 4] 

[^i60i!2 4-3 1] WMm2 3<D:^']) ^^i^:>i^]^i^ 
[0 0 3 5] 

rtf 1 1 3:^ 'V -/ ^ T ^ - , fM 



(6) 



#r^¥9-3 2 4 1 0 5 



[0 0 3 6] 

[^Jfe^J 3 3 ] 1 2 (/)*• y ;t^->p< ^ u^gtflg^ 

Co 0 3 7] 

(A- 2) Sr 1 0 0^*g|5(^;^ffi^^T, IISg0ij3 2t(Il 
[0 0 3 8] 

[^:KM3 4] .-Ky^df->^^i/:/gf^g (a-i) 70 

£*gB. Il^?ri] (B-l-5) 2 3afigp, (B-4) 
7Mftg^|i^-~>->:,:y^$:^f--^^^^X^g-g•L^:^, 1 
9 0"C|iTraf£PS$nfcPCM-3 o-tt#!±}a 



10 



o'^i^i'is.^mm.^titz I s - 8 0 AMmm^mm 

[0 0 3 9] 

immm 35-45] mmm 34 1 mmiz^ a (c:i2«c(7) 

[0 0 4 0] 

10 [ttgefisj 1 3 ] %m.m 3 4 c)** u ^^->p< ^\^>'mm 

(A-l) S-l 0 Ogl;g|3ro;i^^VNT3I^M-3 4(g)fi| 

[0 0 4 1] 
[^1] 





4* mm^vmrnu-o 


-1 
TO 


-2 

70 


- 1 
70 


- 2 

70 


-3 
70 


-4 

7D 


-3 


-4 


-5 


-6 


- 7 


- 5 


- 3 


-91-6 


it«9q 
- 7 




i' Wyarrvt-w CB-i-i) 
O-l'Z) 


30 


30 










70 


70 


78 




70 


79 


SO 
10 


50 
40 


t » 


100 




CB-l-3) 






30 






























CB-1-4) 
CB-2'l) 








30 


30 


























CB-2-2) 
CB-2-3) 
(B-2-4) 










30 


SO 


30 




















3-3-n 
















30 ' 


















(B-3-2) 


















30 
















CB-3-J) 




















30 














































M 


(sec) 


1L4 
25.7 


23^4 


230 
240 


230 
240 


IK 2 
22.3 


14.3 
2S.6 


233 
240 

<£U 


230 
240 


19 

as 


4.4 

$.0 


10. 6 
21.4 


2:-c 


24. C 
212 


16 
11.4 


S.2 
9. 1 


230 
240 


ft 


I rod dcca/aO 




t5 


L8 


1.5 


12 


Zi 


1.5 


1-5 




3.3 


2.5 


, 1.7 


4.0 


12 


3.8 


*>3 
5.0 



[0 0 4 2] 







-10 

70 


-u 

70 


- 

70 


uxtm 

- 8 
70 


9mm 

-12 

78 


miLm 

-13 
70 


-14 
70 


-10 


-15 


-16 


-17 




-13 


-20 


-21 


-22 


-u 


IB 

Si 


a- 1-2) 

CB-l-33 
CB-1-4) 
CB-3-1) 
CB-3-2) 
(B-3-3) 
n-3-45 
JHy-itit^ (i-4) 


2ft 


20 


20 


20 


20 


20 


20 


70 
20 


70 
20 


70 
20 


TO 
20 


70 
20 


70 . 
» 


TO 
20 


TO 
24 


70 
(8 


70 
15 


(B-S) 
(B-S) 
(B-T) 


10 


10 


10 


10 


10 


10 


10 


10 


ID 


10 


10 


10 


10 




6 


12 


15 


m 


(sec) 
MT 


L4 
18.7 


10.4 
20.2 
CL 


24.8 
32.0 
CO 


220 
240 

CO 


tl 
5.5 
CU 


3.1 
7.2 
t£l 


5.3 


20.5 

>xo 


6.1 
14.3 
CO 


3.2 
6.G 
CO 


5-9 
(1.1 

CO 


2.6 
CO 


12 
16.1 
CO 


10 

17 
7.3 
CO 


15 
17.2 


tQL2 
22.9 


230 
240 






14 


XI 


l.S 


1.5 


3.0 


3.2 


2.6 


1.5 


3.5 


3.5 


13 


14 


3.3 


14 


CO 
12 


CO 
12 


1.5 



[0 0 4 3] 



[^3] 



(7) 



11 



ierjg¥9-3 2 4 1 05 



12 







-23 


-24 


-25 


-26 


-27 


-28 


-29 


-30 


mam 

-31 


-32 


-33 


-12 




4* W4Wf I'yMISf A- 1 ^ 
(A-2) 


u3 


bU 


65 


60 


65 


60 


€5 


60 


55 


70 


60 


100 






20 

in 


20 
10 


20 


20 
10 


20 


20 


20 


20 


20 . 


39 


20 






W«»«a3S9 (C-l) 
(C-2) 
CC-3) 


5 


IC 




10 


10 

5 


10 
10 


10 

5 


10 
10 


10 
15 




10 


1 




(sec) 


10.4 
19.7 


14.1 
22.5 


11.3 

21.7 


16.7 
2^4 


9-8 
17.0 
fib 


15-1 
25.2 
fib 


3L5 
6.2 
f£b 


3.9 
7,2 
ilb 


4.5 
.9.0 
f£b 


4.8 
9.5 

fsb 


19 
8.0 

fJib 


2:30 
>40 


m 


Izod a8.afl/cn) 


3.8 


4.2 


a9 


4.4 




4.9 


4.1 


4.9 


5.6 


3.5 


3.4 


5.5 



[0 0 4 4] 



4£ 



.^i <B-l-5) 
(B-2-5} 
(B-3-5) 
(B-3-6) 
(B-4) 



(B-5) 
(C-2) 



I zorf (Ig. ca/cB) 



-34 
70 
23 



as 

360 



(sec) fb*C« 



5 

760 



-35 
70 
23 



3.4 
350 
7 



740 



28600 28000 



12.0 
26.3 
mb 



It. 3 
24.6 



-36 
65 



23 



-37 
70 



23 



4.3 
360 
U 



720 



26500 



13.2 
27.6 



3.6 
370 



750 
32000 



4,2 
14.0 



-38 
70 



23 



3.6 



360 
9 



740 



33000 



4.3 
14.7 



65 



23 



-40 



70 



23 



4. 1 



350 



14 



.730 



31000 



8.5 
20.4 



3.6 



330 



680 



-41 



70 



23 



-42 



-43 



23 



3.5 



340 



10 



26000 



5.0 
11.0 



690 



27000 



4.8 
11.3 



4.2 



670 



26C00 



5.1 
13.4 



23 



3. 6 



300 
10 



650 



6.2 
14.9 



-44 



3.6 



310 
10 



640 



5.1 
13.0 



-45 



65 



-13 



100 



4.2 
300 
15 



630 



7.1 
12.1 



5.5 
600 
30 



790 



>30 
^40 



(51)Jnt. Cl.^ 

C0 8L 75:04) 
( C 0 8 L 59/00 
51:04) 
(C0 8L 59/00 
83:04) 
(C0 8L 59/00 
23:00) 



F I 



